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ABSTRACT 

PURPOSE: To efficiently treat a mono 
microbiological oxidation method. 



to tri-chlorinated ethylene by a 



CONSTITUTION: A microorganism having an alkene monooxygenase enzyme- 
producing ability or a microorganism capable of being grown in a medium 
containing only an alkene as a carbon source is grown in a culture medium 
containing a mono to tri-chlorinated ethylene, thus microbiologically 
oxidizing the mono to tri-chlorinated ethylene with the microorganism to 
convert into the corresponding epoxide. 
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*««:ff«StfTC«**Kftx^u>*i»tt^:fl!jccK 
ftlX, tt**jB*x^U>*»i6r*x#+>K«clS 

X^b><0«Lffl*tt. 

tmm i tcaatt-r&»*tt^:fi*ttK <t&»3M*x * 20 

[SM0I4] M2<DH&ttjP t Hxanha IgCft^y 
^g). Rhoclococcous BfP Ka ^Alv Xanthoba 
cter JB (-y > V ^ < » » - ■ )&E HV:obactgn w JR(* =3 

Nocardia coral lina 
iSftkTiT 3 6~27<5f* (FERH 8P-5124 ; 30 

ATCC 31338) T**C*4«»±T*SW8EI. 2X1* 

4 KSattT *»4«!^ft*acc J: ***iBttx^ 1/ >cr> 

^iSE^DNA^ Nocardla corallina (/^fy T 

^7 U B~276f* (FERW BP- 512 4 ; ATCC 31338) 

&*<D7)i>*l>*s**^y?-*&£<»M{£+0HA 
^^Ci £ * 4IS*Jf» 3 xt* 4 tcfi»r 

£tttt&WT&iik£ft0'. Eschencha cob (^ - n 

*IS*J£ 3 Xtt 6 tciaar * fft£^tt*£tc J: 

eftx^u>©«a*fc 

[0 00 I ] 

J: D IMftx * U > £ &Jf T -6. 4»k 

ti. h'J ^Dax^u>«Ei-o*3gBftx^u>«:«a 
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2 

[0002] 

Jffi*0>ttfm ^a^^BlMWttttfblcK. Mt 

i: < &o-c?k»ffl»«^ oxfc&ia&mz nr * 

&• PUt*, «*Bttx*u>r\fc* M *aox*u 

Sis R«tt«iM«ii«:wr«c^^»«3n 

OXWfrtcmhom&Otch*) i?aax^u>d g(* 

*Lfch^ntix^u>«, tt;kLfcll(LT*£IUl 
O. *«tc«B!t/HJR^**ft % Stt&KJrOfcSRfc* 
T6£&, ft&TX'±t£#z&i%mm£?hl5&rj t £<» 

[0003] Btctfc ±aite^jar*«5Rtt««icMH* 

fe©** r ^nax?LOs»&J:9&l»£tfftjR (# 

>) *^*anx*u>£ff&c£#m*msft*cc£ 
♦)(E,J. Bower and P,l.McCartv, Appl. Environ. Micr 
obiol., £S, 1256 (1583) , T,M.vbqel , C.SXnddle, 
ami P.l.McCartv, Environ, Sci, Technol., 21, 722 
(1987) , Appl, Environ, Microbiol., 49, 1080 (198 
5) *«:MB). IRttftftLfc r Oaax ?iO0>j& 

i£i^ssB(ctuB»eiitt a ciCR , r 4 h »j * a 

[0 00 4 3-tttt:, r »J * anx? u >A^*f tt^^ ju 
^x^fttta ( ^J^x>^+vy'T---^r) (c.j.zvi 

stra, L.P.WbdQett, and D,T.Cibson f Appl. Environ, 
fcncrobiol,, 55, 31(52 (1989) fe^"t:#JR). r ^x> 

mitam c r^t/ttw-t') cR.B,wint€r, 

K-fcl.Yen, and&.D.Enslev, BioAechnol . 7, 282 (198 
9) tt£*#m- ^*>*ftftty*>*/**^ 
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3 

(R.Oldenhuis, R,LJ.M.Vink, P.B.Janssen, a 
nd B.YhthoH, Appl . Environ. Microbiol., 55, 2519 
(19S9) /tt£ft«Rh r>*iT«fbtt«(7>-t^7 
(T.Vanneni, WAoqan, D.MArci 
ero, and A. B. Hooper, Appl, Environ, Microbiol., 5 
6, 1139 (1990) £\ 7>*~T. 

[1)00 5] *Q*T\ h'^DDX?l>^-C;tt<, 

fefkt'xjt- (>?Dox^u>) -^S/^anx^u 
[0006] 

J: & ftf MttftLll#tt -5 C 4 T' 

* u > to i-o* ^gfex ^ u > 4 9Kftsii-r & £ 

4. 9^4)vn¥l£(CJ:^ttS5Ax^^><r4jf^^ 

*fc«MW*c <kci*. *#£Kfk*x* 

Wt-r&BRKftAT, *re#fc0R{k*K$Rfk?& 

[0007] 

ore i c * , #*site<D«k*sr a -5 7 ;u * > ^ f t 

wtt/»i&^sx**vKtt:3tftr4ii*r4>-57iU^ 
>> * + i/y* - «4^^rii«» J: 

♦J. hU^anx^u>a^*3HBJ»x^H/*istt 
CfttKKfkdtV r y £dox*u>**vk&4\ 

f6-r^x*+^Knnafcsn4c4*m'iBb. 

[0003] BP*>, *A91t*, TS2C0 ( 1 > - < 7 ) CC 
< 1 > Stt-r&ttXftl -3<0fe$Bftx*LO£i£ 



IM78-7088 1 
Ddu-cv***^ 7n^>*^**^y;r--fe'i?3K£ 

-e-cBfcjaaftx^u^^iitetft^wKHfkor. tttt 

ft. 

(2) aftT*£3KH*l ^30HgBSx^u>^ 

fro*i*TSMSBlfex? b>«r«4«wpK:»fko 
r. B**fi»x^u>«:«i6-r*x5i«+vK«:iaft-r 
hctfrhnz mztemtt tc j: -5 fc^aftx ? u > 
G>»il#ft. 

<3> Siiia^DSi^. 7JU^>*^*+vy^--b' 
( l ) KSB«r*^1»«rfrftK:J:-s*«Bftx^u 

>©ft3ffi*ft. 

(4) MrSM)ilk£t^. Nocarxha Jg<V;fr;U7wT 
■ Rhodococcous BfPKa >>^AJg^ Xanthofracter 
M (tr> v / f » £ - JB Mycobacterium g(S a/** 

(*£ttr'£>*C 4£*J8*4-r&fi!jia ( 1 ) - ( 3 ) <Dffl 

n^isa-r^»±^^fttcj:ifi^aftx^ u> 

( 5 ) SlaaCQe&^&aV Npcarcha coral 1 ma (S ft 
&?<7 37 y B^276|* (FEW BP-5124 ; ATCC 

31338) x-to&cttmLtrzm ( \ > . <2>x 

Bftx?-U>cr)i6a*a. 

(6 ) WSa©7^^>*y* + vy+-H«*©jB6 
■y-DNA^, Wocarxiia coralllna CSto)l? 47 
x ) "t") &.27Gfc (FERM BP-5124 ; ATCC 31338)4*0 

ctti$wi<t?zm& (3> xtt <4 ) Kisatsr-sj** 
^aWftcc <fc -sis^aft x ^ u >9Asmsrft. 
(7 > ■re©7JU^>*^**^y^-«HR4aafi 

^STifftftt^ Eschericha coli (-V - a >J > tc^ 
< 3 ) X\t ( 6 ) (CCttT «|l£«v¥n«ft(c J: ife^ 

eftx^u>©«a*& 

[0 00 9] 

aftr^^a i - 3 <^>ssaftx ^ l > 4 1*. aim 

hJi?OOX^!/>. 1,1-^£PUX*U>. c 
is-1,2-^ J'DDxfl/A trans-1,2-^ ^ n P x ^ 1/ 

>. atu f tiifefktrxjU(>?DDx^u>)^$'r, *fc, 
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(4) 

5 

fii*. Biosci. Biotech. Biochem. 56(3), 486-489 (19 

[0010] *HWtCte(,*'C«ffl-r Rfl*5, j» io 
£iS t o X 7 A* >r >0*«: SWT ^tttthr-^WBTftStt » 

* * > K L "C #JBT £ »£fe#igt& Kl JHc > * C i 

TV£ Nocardia B (^*?^7vTB), Rhodococcous 
m (DF3?^|), Xanthobacter B ctf>VM£ 
^-B^Jfctf Mycobacterium B ( £ a/< i? T >J ^ i<B) 20 

Cft6<DB&il^'C, %4>&|K, c. G. van Gmkel, H. 
C. J, Welten and J. A, M, de Bont, Appl, Environ. 
Microbiol. 53, 2903 (1987) ICienZtlZm&Htn? 

S?l*&*ffre4W*ltte*0 , Nocardia B <Vt>^ 
Tf7B). Rhodococcous B (o K:3 ? */*B). xant 
hobacter B (If >Vy<£ * -B)&tf Mycobacterium 

B (5 3/<*^ij$^B)*>6**Wc»aSft&»4 30 
fcort, 7 'U'r 

x * u > Srttt&T UMi/F fcr&ft-r -5 (tt© 

[0 011]**:. •*mucmi*4>7*ir>*s**u 

ffifc*, toMRftllFX07A^>*y**vyi--4A 
w*, 7 

$ x * * aasr & 7 ^ y > * x v y+ - vm 
£t/T±tt**»60B?£t 

ib-C, Nocardia B (^*Af^B). Rhodococco 
us B (oH'3^^7^B). Xanthobacter B <1f>y/< 
» » -B)R# Mycobacteriup B (* rm^ij £ ^B) 

& r ^ *r > **hfrr £ x * * > k tc&fc*r 
fizmf&mzm-f&cLwx'i!. Rtmwt. 

C. G. van cinkel, H. G. ). Welten and J, a, m. de 
Bont r Appl. Environ. Microbiol, 53 , 2903 (1987) 50 
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*Cl2tt3ft*B€:«S-C** 0 KtCtt. Rhodbcoccous 

iOT, Rhodococcous rhocbchrous :EttW£tE&t* 
£ t/*C, American Type Culture Collection (C. £jt 
ATCC ^675, ATCC 29670. ATCC 29672 £^JVt 

n«^$n, &ftznx<<*zmfc&m*? $>ctftx* 

h («BttK5 38 0 6 54^ «B«ft 5 3 7 6 5 3 
9 Wtt&Bair***) ♦ «* % Rhodococcous sp. 
ATCC 29673, • Rhoctococcous sp. ATCC29674 U£<J)fflfc 
&WvCfhC±1£X'%h (*®4$£ i F5 3 8 0 6 54^. 
«BWr5 3 7 6 5 3 9 ^S^^4 ^«»JH() . Xdn 
thobacter B (1f> V><* f-B^BT-SBi IT. 
Xantnobacter strain fV2 tt^fi'C Appl. Environ . Mic 
pobiol., 58 r 3038 (1992) ^Vconactenum 
B (S3K>?f^Ai) ^BT^eSiOT, Mvcobac 
teruro strain LI M (Biotechnol. Lett, f 7,383-368 
(1985), Mt ). Gen, Microbiol., 137, 2555-25(50 (1 
991) &!&JB). ^Vconactenum rhodochrous NCIB 703 

* (*B»»4 9 5 6 2 8 4^ttl«r&tB«#JR) 

+ > y t - ^n£££te#iii5 < -ft i#£ r*^^, - 
[0012] *ftwtcfci»r«tcwa[JCcB4 c 

f. *A«*63»ijtott»ttiilI <«SS ¥5-1051 
7 1 n <DVmn, BP^ftPB¥6 - 2 9 2 5 7 1 
ftWfl) «CBwT* Nocarxha coral! ina (Sij)ir< 
T 37'J-t) B-276 (FERMBP-5124 ; ATCC 31338) 
*»«Ci^-C**. X. BOM*. Nocardia cora 
llina f^ilf^ 3^iJ-t) B-276 1* (FERM BP- 

5124 ; ^ATCC n3*>a>*&T&T>iir>*s**'t*yt 
KiT^jie^DNA. OToABcniSe^ 

* ^ t*W - «KB£M«rwr « AB«VB«» 

1*. fU^U, E. coll 0*11®) JW.09 (pOBB-1) » (FE 

fmbp-4250) a^i, ««:B5aJSf(i[ALr*tf-scA^ 

r'^i 0 fflffif ieStito Nocardia coral! ina 

(Sfjb? 4 7 37'J-t) B^27(S ft (FERM BP-5124 ; 
ATa31338)Ii^J€»^ FERM BP-5124 -Srtt^^n, E. 
COb CAJSlf) JM109 (pOBB-1) ft (FERM BP-4250) & 
S^ffi^ FERM BP-4250 4f1#3n. tt>tCM&$X3i 
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ft. Nocardia corallina <y frJiy < 7 :7»J 

-■#") B-276 ft (FERM BP- 5124 ; ATCC 3133S)&. Amer 
ican Tvpe Culture Collection IZ S ATCC 313 

38 *K*nTl**. «f* t NocarxJ 

2* coral! ina (y^;!^ < 7 n^>J -:f*)&-276 ft (Ft 
PM BP-5124 ; ATCC 3133$)*$, :£ft§^ P-4094 

FEflM BP-5124 &f15£nT<r'&. C<D~S(0^ 10 

1 - 3 ofcmw ft x ^ u > * x # * K tc a» 

HAT, Nocardia B (✓ ilk 3 ? < 7jg)&EX Rhod 
ococcous Eg (O K3 ^.^JDtCJgL. r;U^r>*^^- 

ofcffitc«> % 74^>*^**vy^-tfifX£iM&£ 20 
[001 3] »*t, ^Jco^n^r;^/^^^ 

A £ fcfcDQjie+ffl***. ftjlitC J: D^7X; KKffl* 

*AL«SKIftLT<f&SBrJU^>*>'* + ^y^- 

^J8MiT-*4t©tCIRSr. Nocarxha mcsjjfr? < 
7®)*> Rhodococcous Jl(u Ka ? 30 

fliW^tt^^^JU^rfV^il.AtlrtjT'A'SBEriU 
**4>iir3&tcf<jff!T*a* 0 mtttZsiiilf: 4? * 

T. *«Mf6*«CC«KLT^*^X5 Kpncsoo 
O&M ¥ 5 -24495 3 4?£tt6#JK), 77^ 5 K 
PNC903 (&6S ¥6-73795 ^ qMS£HMK)tt£ 40 
3t#WfflT'**, 

[00 1 4] BP*, Cn^^^f <7h -^^Httttlt 
7^U>6. WflXUBCc^v vh^^-^x 

7*U7*7AhiCbT, ftttT^x* F4*'Jx^u> so 



yj3-^ift»3lt&<t4:OT»^r*#tt<3. Bac 

tenol., 170,638-645 (1988) fc^fcJMB) , Sfclflt 

»i>^A£5*T#A , r*#i* <Appl. Environ, Mic 
robio., 56, 2818-2825 (1990) Sc£"4:#IB> 3?O£*0 

A«:i8fi«ft*t*AttflitcJ:*j7"7X 5 K(cffl&&A,T 

0 T* Z%&T>V>r>*s**l/yf- iz&ifi 

1s f f*f- HrBS ^Cf Nocartfia corallma (/*?^r^ 
T 3 7!)-t) e-276 tfc (FEW BP- 5124 ; ATCC 3133 

8)<z>&£? t>7&*ris*;***/>f-i-- vmmmr&x. 

Ai awe, miieir^x^tvy-'b'^ffi^ NA[*7» 
moo acx-en6*is*B**K:«ij«T-s^ 

>'<j?K£tt;3tl& anoB 04^>G>SSMB»a»#>tt-* 
TO*. 

[ 0 0 1 6 ] C <D arooA . amoB , amoC RV amoO 
I*. -eoii^DNAtilB^^ltC^T anoABCDii 
fc+lC >? y A & - 1 UX<ttl?tiO>7 S /■E$|#jltt 
OTn-K$nTl^ d ^4o\ 7^ VB5E^Mg2?IJ*^ 
I iCtt aroABCD IEW>3 K>CC^JCc;bT^$nT 
<ttM ¥5-105171^ OWnff. fiP<54$BB 
¥6-2 9257 1 4H^(8€:#JR) . JgtC, CflE)(lta<f 

amoABCD »i&&wtoZtiXK*&ttm&1ktoy-?x 
$ K pucis caaK6*bSifi?ttJ:*JB^)K:a*^T'«c 

^^7X; K^^d?- pOBBl CH) 1 fclMR)**, E, coli 
(.-k^Si) >T109CpOBB-l) ft (FERM BP-4250) KfS»3 
nT*r^ 0 Me^Ai; F^^^- pOBBl ?:I&±0>7>: 
JI«^^^l*u:«A^T&^^R|iK«r^. E, c 
pVi (^USS) JM109 (pDBB-1) ft (FERM BP-4250) 
»C dfifl «f 7^ ^ > * ✓ * * V y ^ - 4s«X£ft fi6«r W 

^3©»*eftx^u>^attDOTaE-6ft«T. sikft 

t,*>, ttK£tt«:ffin$«TttWRIBlftx 
^l^>«r»*«*WKlWkbT«ia'r-5K:l»0. ttK£ 

RPfe, ch6o»afe«©*ai'r*7^^>*>'** 
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t*. t i> tcji5i*frxi»taftfrT«: tec * r *©»3R§ 
it * * < «»t * c t tflv * 

[0018] *»*Ktec**»£*w>£#ccM:. «A 

O pH £ pH 5-9, ftf *L<ti pH 6^80!>|&BK:. 
4: 20^50 V. 4t£0<l* 25-45 TCMMCCRV? 

[00193 ±iee>oo B^tofc^aMMMtt*** 

*sW*l*7"Pfc-b> % x^u> 4 y»i/x>ft^<Dlfl[ 

S*, 7>*x7*, 7 5/KW-t(J>li!i 
©»ft1tW««*ffc£«»J&*, *Wfi!Wi^r'J>K^ 

[0020] is*, ±ia©(b) &i*£15j*, sflwtcc 

* b >fc £'OttM5ttx^ u «ft or BHtS 

IS* Si**. 

[0 02 1 ] flftG>4»*S(c*c*-ci, UVftx? 
tcflfcisr^Ci^f*^ Stcti, M£PPX?U> 50 



<WH*«-7(>8 8 1 

10 

-r*SKrti± L-cs«nr < . iftfesKaftx * 

0. WBJ:0«*ccaajDt/XfcJ:^. £tfc 
KBMrr&ttftBttx tttt<t>4>l*&$Bfex 

Jro. Km It. cn6HW*Sfi«, 0*3 0^4 5 iC4> 
4BB. tttcti. <3 5±5T> VfttKDtm 

[0022] tt& y ±SET**£wm*&7^y>* 

«<*tts 

£ttt*, M^uDx^u><o^r^c<, d><f< t<J>\ 
^kII^I:S1"iiSSafixfu>, JEKi*i>fc< 
±<z> i *?<o;ksi9[?-*?rr&7 ?%£r*< ^py>s» 

x * i, > £ K£«»)(CK{ t UXfMTZCt #n * 

ttcQ^, SBi^«i<^EM«t^aiait<7>fiT««c 

[0 02 3] Ktcit, ^HccfWSftMXsexi* 

fer^MP^vgfex^u^t^or^w^'C^io hp 

fe. -tn^Muyyaftx^u>« r *tit'r^x^4 : VF 
[0024 ] 

[^fe^l ] Wocarxha corallina (Sti)lTj7 
*) B-?76 ft (FERM BP- 512 4 ;ATGC 31338)Ogfi^ 

y-10q. >^fUto^jK^(-> io q . r 

-ttttv-Mcjfitt^Mi^r ph 7.5 (csmisfcft. =f 

- h ^u-^r^ox, is»Mm»»flirurcafl:ttiik) 1 

OOrol 4A*lfc 500 nl*^D7 7X3{ceiSO, 30 
XTC96 ^r«9^fflo. ^Sl^^^K^U^ 

[0025] coj-m&micjL off &nte««tt« 

«>*S* (K*WCK 1.74q f WjSOi^O 1.5q, FeSCH'HO 
0-05qJtt-Y*>* 11 , pH 8,0 lCSgai)(CB!SflB^-C 

[0 02 6] 77X3 cc An^^iHSi^^cc . ^CC2. 

5mlOl0% F '^DDXfl>(Jg 
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ftttlS 1 mW) &j£M]t,ttHf&. ti&ti,ttDi*> 30 *CC1 
jBMWTJau M f Dnx^u>^Si63iifc t *© 
«tt©-B*»EO. ^^D?^77<-ilt 
tCcfcD, C©«tt«:Wr *h y 5>nox*LOKJ:£ 
V ^ JUSWt a )ft ft* L /Co 
[0 02 7] tt#, #IHW£OT\ HD£a©??;ia 

050* -7*0 1.5Q, F^SCK-HiO 0.05Q, UW^OtKiI , 
pH8,0 tcs8£!)tc, 2.5ml©io% iOUa - h 
'Ji'cax?!/^ (£t$&J&l nN> «r«JBl/flBK», 30 

'C-C12 ftm&i&utc. c©w.9M4>tttt©~tf&9K 
u. ^ i? a ? h y ^ 7 f j; d cornea 

Pax* U 1 pM) 4s3aBLfc»ttKM*r 

-©*> J^l$£tg(l 0 )©9 596K±*C*-?fc. 
[002 8] BSe^^tWltaott. WfflH©:'^ 

ttK£tt2*ti£?&C:£a''C*, I-J9 8%0> b 'J £ P p 

coralline (^ftjU?^ 7 b~276 (FE 

BM BP- 5124 ; ATQC 3133©«, ^3-X4KJiS4 0 

>©«att*#iat*c ±#«& 0 

[002 9] 

[^ftjgj2] Nocarxha coral Una (^^Jlfv7 37 
+ ) B-276 ft &&®7}\>*>*S**isyi--U 
M&TV&mmUtc E, coli (*lggS> JML09 (P066 
-1)1* (FERM-BP4250)©ittt 1S&S&, 50 iiq/nl © 

h-^-* hx** 5 qEfcCXttft-J- b Maci 
lCkitCJ&^ 1UO, lW-*ttV-y*jS 

pH 7.2 ccSMtsfcft, *- h^U-^X 1 ^ 
OX. 15^DS^3fV/cief*^*&> 1.5mltC#ISU 37 

£fMft&> |«50 fioM ©T>br>y>£W IBi^fit 
100 olKttttU 37 XTC2 HSflSMtsfc. C©«U:g 
1 mM £fr&J:5K: IPTC (Isopn)pyl-/8 -D-th 
ioqalactopvranoside)&3stoU UK 37 *CC5 IfflK 

a««ofc. c<o-ao*gaccj:o»6n&*«jBcr)io 

ml«rAC,^«ttCj:D«Hu, 2 nTOtttt (^HPO. 1.74 

a, Mqsa-7^0 i.5q f Fesa-^o o.osq, nw*:/* 1 
1 , P H $.0 ccSM)K|«MoraiSKK«:lVMt/ft: # 

[ 0 0 3 0 ] 7 ^xnccAnfciraaajKSi^c. 100 * 

1010% ^a-A£«£hy 2?nox*u>(£t* 
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ttft lnM) &»ftlt/l&fflft. tM(s&*&630*C'Cl2 
■*B. HJ *anx?u>£K£;ktffco fcife 

C©*8»KH»BT& ^ y >?uox*v^i,c£ 

[003 i] #ikwI£ot\ ni;«fio75X3 

KAftfcE#£S**W ml©fctife <K l HP0, 1.74Q, Mq 
SO. -7*0 1.5q, FeSa HO 0.05q, R^>* 1 1 ,p 

h 8,0 K33£i)K, 100 ©10 % M>=i-Aj8?B<fc 

HJ?Pax?U> (ffcftttjKl nM) &m LftHft. 3 
0 'C-C12 BMBaLfc. C©lE*MM©6Hl!©— 

ST£h y £aox*u>KJ:£v^jUftj[S(i 1 )£& 
[0032] i5iev^^^Jta.)«. »JH«©^y^ 

^onx^^^vRfifi^ntc^o *fc. yn> 
^-^Msdi^craUD-r&RKcfc. at t, coii tk 

mm 3M109 (pKB-l) ft (FERM-BP4250)t*, b l ) & O 
DX^ U ><M«t6A9»4S^C <t^J-5 0 

[0033] 

[^ftHH3] Woceindia corallirm (/^Jl>f ^7 3-7 
•J - + ) B-276 ft (FERM BP- 5124 ;ATCC 31338)iCj:^ 

[003 4 ] ±se©i^*spii 1 tCSa»©lgw*«?*iCS£ 
Nocarcha coral 1m« ( sftft,? a T Oyi)-t) 
R-276 « (FERMBP-5124 ; ATCC 31338)?:. -^AfriTf* 
4»«W0fc. ^XCC, SiSOAiaf*?:, 50 niottift 
(^HPO. 1.74q, MqSCIb-7H0 1.5Q ( FfiSO, -^O 0.05q r 

jfl-r 11 (P H 8.0 KaM)cc-ffm't/rtt£« 

[0 03 5] ttattHtt 2.1 i 7m l 
XatcAtl, ItC, x^^^-^iLT, 100*1 ©10 
% ^Ua-*S«*:ai*. W«fl©hV^Dox^u 

>^ffi&DcttBitt t fiat/<t^& 35 *cr- 5B#(a, h 
y^oax^u^dse^tr/c. trfc. c©S£«, if 
MCtt. 2.« q/i -c^-afco c©na % i«ra.ffi&ci 

>^y>^o. -e©*^??ir^h 'j^aax^u>5i 

tliwfg<S:^X^D^ h ^77 ^ -ft ( iovi, : Pt>rapak 
0) tci:0»#rOfc. C©HJ^Qax?b>5KtBM(£ 
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omiEtezmc. mmc&&?zh ip*ppx?u>« 
[003 6] stmcsairr* ^ >j ^ox^ ux^g 

£nox*u>jjft<Mlfci>2M:, MJi'DDxf 
3K*T. cn6<Dj**tCin3n&J:$K:, It Nocardi 



14 



* [<WI4 ] Nocancha corallina (St>fr74 7 

% ) B-276 ft (FERM BP- 5124 ;AT<X 31338)£f*JJ| 

ft. l,l-S>*nQX*lO. cis-l,2-t>£PPX?u 
D^^DPX^U> (K-J^DDxn» t l,2-i> 



a corallma (^ft;l?wT 3? 'J-*) B-276 ft (F 10 ftf*®»«. S^BS^ltiCffl^^iSfl!!^!!^^^* 



ERM BP-5124 ; ATCC 31338) <7>WM&&{£* aMM** r 

B3tciSTtt#&»K:, If h ^ddx^u> 
a>C©»SESIc.tC»-r&Kmtt<:»HiLfcic:^. Km 
= 90.4 ikj/1 (0,678 nW) 3>i&*?36tlfc. 
[003 7 ] «±©tt*J: 0, Stfttt Nocartfia corall 
ina ( yt>)Vr A T &-276 ft (FERM BP- 5 

124 ; ATCC 3133©t*. *t*h »J £ P D X* U >ifcfc<C 

[0 03 8] *0*t\ Nocardia corall ma (/W^ 
T a ^ y - ^ > 6^76 ft (FERM BP- 5124 ; ATCC 3133 

T. «.0 q/1 h 'J ?aax?U>0 

?KtBifiaiQnil% 50,lmcj/l iLfei*. MIEBIftifte 



[0040] ±!e<D^SS<D?^S^. ?fitl*fgttlSf& 

iAKMna^ 11.2 no/1 tctm?z>&Dm 100 mq «c 

SM/Udo Sm01(ttt&£. 4,0 Q/l Xtt 8.0 

o. ±ffi©*fcw 3 -c. atiwossmA 

[004 1 ] »USnfc&S»cc»T-S«tBj*a<t«i* 

corall ina 

< ^ *?;Ur V 7 3 7 'J - ^* ) 6-276 ft (FERM BP- 5124 
; ATGC 31338) gftyBOT. MJ ^DQX?U>U?f(D 
feSfffeX^-U^, gp^. 1,1-V i?DDX? U>. cis- 
l f 2-^^DDi^U>, trans-l,2-^£PPX? U>CC 



»l/t7"D? HfcHH^. B4tcfS* 0 ttttf&|g*t3 
ft. 3 0-4 5X(OISH. AflcMCCtf. C<D3 5Wi5 

[ 0 0 3 9 ] 



l f 2-^^ppx$?>tcftc^ti, fcffl#ff;l«tt>C±t> 

ISC J: 0 , x ^ ^ *✓ K tc^fft g nfitt (,»m^c a 
[0042] 



cis-l,?-2^ £ n p x ^ v > 

tr«ns-l,2-i> i'PDxf b> 
h y too*? u> 

l r 2-*/i?DOX^> 

[004 3] C©#>6t. *(d*Sl£lt, 7frtr>* 
l*S jRRJSat&c o$-i,2-s^> n p x 9 u > r-p 



ttSitlfe (mq/l/h) ffifflUfcSS^ (q/1) 

72.2 4.0 

14-8 8.0 

6,5 4,0 

5.5 4,0 

0 4.0 

0 4,0 

X*lXV$>&C£tiW&* C<OCUt. cis-l r 2-i>2?P 
50 ?ls>(7.4iMl/l/h CCfBii?&). trans-l,2-^i?PO 
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Xf U>(6,5 mq/l/h X h M ^DDXfU>(5,5 ing/1 

isiKsaT&sii-cu:, *©A*5iKtttc*»5ja2« 

*tffiWctf>> l,l-^PPx^U>, trans-1,2-^ 

S-l,2-S/*Dax*U><tRlO<, ^*<itC^O<£>*5K 

^K*nnx*u»li. £M£lMrc4>t), *fit?» 

[004 4 ] ±saott.*3&**>, *ftw©«ia*tttt, r 

ocarxha corallina < Sfpl? < 7 ay*)-t) &-276 
(FERM BP- 5124 ; ATCC 3133«)^tT'^ < , 

>. cis-l,2-^^D dx? trans-l,2-^^apx 
ftE>'K£ftb'^jl'(£aQx?u>)&&A!!a?' 

w. Stt*KlS4"K^^£RtC*>, Nocarcha corall 

ina ( ^ fcA-r a 7 b~276 M (FERM BP- 5 

124 ; ATCC3133S)t*, M^DPXf U >0>ftX'Q < , 

l,l-^2>aPX^U>, ciS-l,?-^^ODX?l/>, tr* 

OGA TGC CCA OCT CCC GAC CGA CCC COG CCA TOG ACT TCC CCC TCT 
GAT OCA CGA TOC OCA GAG COC OCT CAC OCA ACT COC OCT CCT ACT 
TTT CCC CTT CTC TGA CAT COC TAC COC TTA TAG CTC ATO CCT CCA 
OX TCT COC OCA ATO OCA ATA TGA CTT OCT GAG A"PC CTA 00C O0C 
AAO AAC CAT 00C TTC CTT 00C OCA CTT CAC AGG 00C CTC TOC TCC 
AO0 OCT CCT TOC O0C ATO OCT AOC AOC CTC GAG CGA ACC CCA OGA 
GAG GOC CCC ATC COG OCA GOC GAT CGO CAT GAA COC OCA CCT CTC 
GAG AAT CGA TCA OAC TTG GTC OOC AGA TTC CTO TOC OCC OCT OOC 
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x* i/>)^»tr^»m6A^a«cic ttmh. 

[0045] 

tt»«fiftx^u>ftjatt«»fku'c. «»a<»jb«i 

a? £C *ftW©*ftt*. h 'J ^ 

auxfu>4i'oaftf*«fcl -30llSIfex 

«j^dpx^u>^ i wssa»x ? u > gas -r &gr 

x?u>*«l?&Rt(t:. «fcdBWft«aa»x* u 

[|2W*3 e^ijs^ : 1 

K^JCO^S : 6 3 7 9 

: sjjjbfjT 
124 ; ATCC 31338) 
9 10-1935 
19 3 5-2285 

2 3 0 0-3802 

3 8 0 5-4830 



3 <7 "J - 1 B-276 ( FERM BP-5 

a mo A 
a m 0 B 
amoC 
a m 0 D 
45 

90 

135 

180 

225 

270 

315 

360 



GAG AAC 
GOG CTT 
CAC ACC 
CCC COC 
ATC AOC 
AAC AOC 
OCA TOT 
OCC AOC 
CTA COC 
GOG TOC 
ATT CCT 
ATC OOC 



CCC ATC 
TCC TGA 
CCC GCA 
TGC TTT 
ACC OOC 
ATC OCC 
CTC CAT 
COG TOC 
AAC CTC 
CTC OCC 
CTC OGC 
OCA CAA 



OCC ATC 
OCC OCT 
OCC ATO 
OCT OCA 
OCC ACT 
ACC CTC 
ACC OCA 
OOC TAG 
TCC TOC 
OCA ATO 
GOG OOC 
OGA AAT 



CAC OCC 
ATC GOC 
AOC AGG 
AGA AAT 
AAC CCC 
COC OCT 
TOC ATC 
COC ATT 
ATC ACC 
TOC TGC 
AAC ACC 
COC AAC 



CAC TTT 
ACT TTT 
TAC TOC 
GAC AAC 
OOC OCC 
TCA CAT 
CCC CM 
TCA CCC 
GOO OCT 
TCA OOC 
OGC OOC 
CCO ACC 



OCT GOC 
OCA TOC 
AOC ACC 
TTG ATC 
OCA ACC 
OCA CGA 
GAA C<X 
AAC CTC 
CCA TOC 
ATO CGA 
CCO COC 
GAA AOC 



CAT CAC TOG 
CCC CCC ACA 
OOC COO ACC 
AAC OCA TCO 
ATC GAC ATC 
CAC CTC OCT 
COC OCA CTC 
OCA CCT TOG 
TOC ATA GAC 
CCC OCT TCO 
CTC TCT AAC 
ATC GAA OOC 



405 
450 
495 
540 
535 
630 
675 
720 
765 
810 
855 
900 



i 
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CTA GGG ATC AOG ACA GAG GGG ACC CTG GCC GCA COG CTG GAG ac 945 
(<roaA)Thr Thr Ou Ala Thr Val Ala Anq Pro Val Clu Leu 

GAA OCT CAC COG ACA TTC AGC TOG TTC ACC GDC GGC AOC CCA AAC 990 

Clu Glv His Arq Thr Phe Thr Trp phe Thr Pro Ala Arq Arq Lvs 

GCG ACC CAC TAG CAC CTC TAC ACC GTG OGT CAA CAC TCC ACT CCC 1035 

Pro Thr Clu Tyr Clu Leu Tyr Thr Val Civ On Gin Ser Thr Pro 

GAC GAC TGC CTG CAT CTG GAC TGC CCG CTC CGC TTC CAC GAC OGC 1080 

Asp Glu Trp Leu His Val Asp Trp Pro Leu Arq Phe Asp Asp Cly 

OGC GGC CCC TOG CAC GAG GAC TCC ACT CCC CTA CCC ACC TOG CAC 1125 

Arq Ala Pro Trp Clu Clu Glu Ser Ser Ala Val Arq Thr Ser clu 

TCG TOG CCT TAC CGC CAC CCA CAC CAA CTC TOG CAC CGT CGC TAC 1170 

Trp Ser Ala Tyr Arq Asp Pro His Gin Leu Trp Gin Arq Pro Tvr 

CTC AOC ACC TCC AAC CAG GAC CAC CAG CCC CTC GGC CGC CTG CTC 1215 

Val Ser Thr Cys Asn Cln Asp Gin Gin Ala Leu Ala Arq Leu Val 

OOC GTC CTC ACC ATC OGC TGC CCC GCC ATC ACC CGC ATC TOG TCC 1260 

Pro Val Leu Thr Met Civ Ser Ala Ala lie Thr Pro lie Trp Ser 

CAG AAC ATC CTC CCC AGO TGC TAC GCC CCC TCG CCA TTC GTC CAC 1305 

an Lvs lie Leu Ala Arq Ser Tvr Ala Ala Trp Pro Phe Val Clu 

TAC GOC CTC TTC CTC ACC CTC CCC TAC CCC CTG CGC CAC GCC ATC 1350 

Tyr Glv Leu Phe Leu Ser Leu Ala Tyr Ala Val Arq Cln Ala Met 

TCC GAC ACC GTC CAC TTC AOC CTC GTG TTC CAG GGC CTC GAC OGC 1395 

Ser Asp Thr Val Cln Phe Ser Val Val Phe Cln Ala Val Asp Arq 

ATG COC CTC CTC CAC GAC ATC CTC CAC CAC CTG GAC CAC CTG CAC 1440 

Met Arq Leu Leu Cln Asp He Val His His Leu Asp His Leu Cln 

CAG TGC CCC GAA TTC ACC GAC CCC GOG CCC OOC GAC CCC TOG ATC 14*5 

Clu Ser Pro Glu Phe Ser Asp Ala Glv Ala Arq Glu Ala Trp Met 

TCC GAC TCC ACC CTC CTC CCC ATC CCG CAA CTG ATC CAC CGC ATC 1530 

Ser Asp Ser Thr Leu Val Pro He Anq clu Val He Clu Arq lie 

OGC GGC AOC CAG CAC TCG CTC CAC ATC CTC CTC GOC OGC AOG CTC 1575 

Ala Ala Ser Gin Asp Trp Val Clu He Leu Val Ala Cly Thr Leu 

CTC TTC GAG CCT CTC CTC GOC CAC CTG GCC AAG GOC CAC TTG TTC 1620 

Val Phe Clu Pro Leu Val Gly His Leu Ala Lvs Ala Clu Leu Phe 

ACC CGC CGT GCC CCA ATG TTC OGG GAC OGC ACC CCC CCC GGG CTC 1665 

Ser Arq Arq Ala Pro Met Phe Cly Asp Civ Thr Thr Pro Ala Val 

CTG GOC TCC GCC CTC CTG GAC ACC GGC AGC CAC CTC CAA TCC CTC 1710 

Leu Ala Ser Ala Leu Leu Asp Ser Glv Arq hhs Leu Clu Ser val 

CAG GOC CTC GTC OGC CTC CTC TGC CAA CAC OGC GTC CAT GOC CAC 1755 

CTn Ala Leu Val Arq Leu Val" Cvs Gln Asp Pro Val His Glv Asp - - 

CAG AAC CAC GOG ACT CTG COG GGG TOG ATC GAG GAA TGC CAG CCC 1900 

Cln Asn Cln Ala Thr Val Arq Arq Trp He Ou Glu Trp Gin Pro 

GOG TQC AAC GCG CCC GCC CAC TCC TTC CTC GGG AQC TTC TCC CAC 1545 

Anq Cys Lvs Ala Ala Ala Gin Ser Phe Leu Pro Thr Phe Ser Asp 

TCC GOC ATC GAC CCC AAG GAA AGC GOC AAC OCO CTC TCC CCG CCC 1S90 
Cys Glv He Asp Ala Lvs Glu Ser Ala Asn Ala Leu Ser Arq Ala 
CTC GOC AAC CAG CGC OCC GGC CTC GAG CGC OOC GOC ATC AOG OCA 1935 
Leu Ala Asn Gin Arq Ala Ala Val Glu Civ Ala Gly He Thr Ala 

(amoe)M 

TC ACA GAC CTT AAG GAC ACC ACT CTC ACC AQC ACC CCC TCC GCC 1979 
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et Thr Asp Val Lvs Glu Thr Thr Val Thr Ser Thr Pro Ser Ala 



ace 


crc 


GCG 


GCA 


ACC 


AAC 


AAC 


COC 


COC 


CTT 


OCT 


ATC TCC CTC ATC 2024 


Ala 


val 


Pro 


civ 


Thr 


Lys 


Asn 


Arq 


Arq 


Val 


CTv 


lie Ser Leu He 


AOC 


AOC 


ACC 


GAC 


ACC 


CAC 


OCA 


OCT 


CTC 


CAC 


CAC 


ATC OCC GAC ACC 2069 


Ser 


Ser 


Ser 


ASP 


Thr 


Clu 


Ala 


Ala 


Val 


Clu 


WIS 


He Ala Clu Thr 


CAC 


coc 


CAC 


OCC 


AAC 


ATC 


CAC 


TTT 


CCC 


CAC 


TCC 


TTC TAC AAC ATC 2114 


Cln 


Pro 


Asp 


Ala 


LVS 


He 


Asp 


Phe 


Arq 


ASP 


Cvs 


Phe Tvr Lvs lie 


GAG 


ccr 


CAC 


OGC 


CAC 


CTC 


ACT 


TTC 


GAC 


ATC 


OCA 


GAC CTC ACT CAC 2159 


Clu 


Arq 


Asp 


Civ 


Cln 


Leu 


Ser 


Phe 


Asp 


Met 


Ala 


Clu Leu Ser Clu 


ATC 


OQC 


ccr 


COC 


CAC 


ATC 


GAC 


ACC 


GAC 


ATC 


TTC 


CTC CTC AAC ATC 2204 


He 


Ala 


Civ 


Arq 


Asp 


He 


Asp 


Thr 


Asp 


He 


Phe 


Leu Val Asn Met 


ACC 


AOC 


TAC 


TAC 


COC 


GGC 


ATC 


CTC 


CTC 


ACT 


GAC 


COC COC CTC CAC 2249 


Ser 


Thr 


Tvr 


Tvr 


Civ 


Arq 


He 


Val 


Val 


Ser 


Asp 


Civ Arq Val Asp 


ATC 


TAC 


CCC 


GAA 


ATC 


CAC 


COC 


OCC 


CCC 


TTC 


AAC 


GAC TGA GAC CAA 2294 


He 


Tvr 


Ala 


Clu 


He 


Cln 


Pro 


Ala 


Arq 


Phe 


Lvs 


Asp * 


ACA 


CC ATG OCA TCC AAC CCC ACC CAC CTC CAC CAG AAG TCC AAC 233* 



(arooC) Met Ala Ser Asn Pro Thr cln Leu His Clu Lvs Ser lys 
TCC TAC CAC TGC CAC TTC ACX TCC CTC CAC CCC COC CCC AAC TTC 23S3 
Ser Tyr Asp Trp Asp Phe Thr Ser Val Clu Arq Arq Pro Lvs Phe 
GAG AOC AAC TAC AAC ATC COC AAC AAC OOC AAC GAC CCC TTC COC 2428 
Clu Thr Lvs Tvr Lvs Met Pro Lvs Lvs Civ Lvs Asp Pro Phe Arq 
CTC CTC ATC CCT CAC TAC ATC AAC ATC CAA OCC GAC AAC GAC GAC 2473 
Val Leu lie Arq Asp Tvr Met Lvs Pet Clu Ala clu Lvs Asp Asp 
OOC AOC CAT OOC TTC CTC GAC OOC OCC CTC OOC AOC CCT GAC OCC 2518 
Arq Thr His Glv Fhe Leu Asp Civ Ala Val Arq Thr Arq Clu Ala 
ACC AOC ATT GAC CCC OOC TTC OCT GAC OCC ATC AAC ATC ATC CTC 2563 
Thr Arq He Glu Pro Arq Phe Ala Clu Ala Met Lvs He Met Val 
OCC CAC CTC ACC AAC OOC GAC TAC CAC OCC CTC OOC OOC TGC OGA 2608 
Pro Cln Leu Thr Asn Ala Clu Tvr Gin Ala Val Ala Civ Cvs Civ 
ATG ATC ATC TCC OCC CTC GAC AAC CAC CAC CTC CCT CAC OOC TAC 2653 
Met He He Ser Ala Val Clu Asn Gin clu Leu Arq Cln Glv Tvr 
OCC OCT CAC ATC CTC GAT GAC CTC COG CAC OOC CAC CTC GAC ATC 2698 
Ala Ala Cln Met Leu Asp Clu Val Arq His Ala Cln Leu Clu Met 

ACC CTA COC AAC TAC TAC OOC AAC CAC TOG TCC GAT CCC TCC OOC 2743 

Thr Leu Arq A S n Tvr Tyr Ala Lvs His Trp Cys Asp Pro Ser Civ 

TTC GAC ATC OCT CAC COC OOC CTC TAC CAC CAC COC OCC GOG CTC 2788 

Phe Asp He Civ Cln Anq Gly Leu Tyr cln His Pro Ala Glv Leu 

CTG TGC ATC OOC CAC TTC CAC CAC TTC AAT ACT OCT CAC CCC CTT 2833 

Val Ser He Glv Clu Phe Cln His Phe Asn Thr civ Asp Pro Leu 

CAC CTC ATC ATC CAT CTC AAC ATC CTC CCC GAC ACC OCC TTC ACC 2578 * 

Asp Val He lie Asp Leu Asn He Val Ala Clu Thr Ala Phe Thr 

AAC ATC CTC CTG CTC OOC ACT CCA CAC CTC OCC CTC OCC AAC OOC 2923 

Asn He Leu Leu Val Ala Thr Pro Cln Val Ala Val Ala Asn Gly 

GAC AAC OCC ATC CCC ACC CTC TTC CTC TCC ATC CAC TCC GAC CAC 2968 

Asp Asn Ala Met Ala Ser Val Phe Leu Ser He Gin Ser Asp Clu 

OCC AOC CAC ATC OCC AAC OOC TAC OGC TCC CTC ATC CCC CTG CTC 3013 

Ala Arq His Met Ala Asn Gly Tvr Gly Ser Val Met Ala Leu Leu 
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et Tlir Asp Val Lvs Clu Tlir Thr Val Thr Ser Thr Pro Ser Ala 



ooc 


CTC OCC OCA ACC AAC 


AAC 


COC 


CCC 


CTT OCT 


ATC TCC CTC ATC ">ft?d 


Ala 


val Pro Civ Thr Lvs 


Asn 


Arq 


Anq 


Val Civ 


He Ser Leu He 


AOC 


AOC ACC GAC ACC GAG 


OCA 


OCT 


ore 


CAC CAC 


ATC CCC GAG ACC 2069 


Ser 


Ser Ser Asp Thr Clu 


Ala 


Ala 


val 


Clu His 


He Ala Olu Thr 


CAG 


CGC CAC GGG AAC ATC 


OAC 


TTT 


ceo 


CAC TCC 


TTC TAC AAC ATC 2114 


Cln 


Pno Asp Ala lvs He 


Asp 


Phe 


Anq 


Asp Cvs 


Phe Tvr Lvs He 


GAG 


ccr cac occ CAC arc 


ACT 


TTC 


GAC 


ATC OCA 


OAC CTC ACT CAC 2159 


Clu 


Arq Asp 01 v Cln Leu 


Ser 


Phe 


Asp 


Met Ala 


Olu Leu Ser Clu 


ATC 


OCC COT CCC CAC ATC 


GAC 


ACC 


GAC 


ATC TTC 


CTC CTC AAC ATC 2204 


He 


Ala Cly Arq Asp He 


Asp 


Thr 


Asp 


He Phe 


Leu Val Asn Met 


AX 


ACC TAC TAC CGC OCC 


ATC 


CTC 


ore 


ACT CAC 


OCC CGC CTC CAC 2249 


Ser 


Thr Tvr Tyr civ Arq 


He 


Val 


val 


Ser Asp 


01 v Arq Val Asp 


ATC 


TAC CCC CAA ATC CAC 


CCC 


CCC 


COC 


TTC AAC 


GAC TGA GAG CAA 2294 


11*2 


Tyr Ala Olu He On 


Pro 


Ala 


Anq 


Phe Lvs 


Asp * 



"GA CC ATG OCA TOG AAC OCC ACC CAC CTC CAC CAC AAG TCC AAG 233« 
(amoC) Met Ala Ser Asn Pro Thr cln Leu His Clu Lvs Ser lvs 



TCC TAC CAC TOO CAC TTC AOC TCC CTC CAC GOG COC OCC AAG TTC 23S3 
Ser Tyr Asp Trp Asp Phe Thr Ser Val Clu Arq Arq Pro Lvs Phe 
(M ACC AAC TAC AAC ATG COC AAC AAG OOC AAG GAC OCC TTC OOC 2428 
Clu Thr Lvs Tyr Lvs Met Pro Lvs Lvs Civ Lvs Asp Pro Phe Arq 
CTC CTC ATC COT CAC TAC ATC AAC ATC CAA ODO GAC AAC OAC CAC 2473 
Val Leu He Anq Asp Tvr Met Lvs Pet Clu Ala Glu Lvs Asp Asp 
GGG AOC CAT GOC TTC CTC OAC COC OCC CTC GGG AOC COT GAG OCC 2518 
Anq Thr His Civ Phe Leu Asp Civ Ala Val Arq Thr Arq Clu Ala 
ACC AOC ATT GAG CCC OK TTC OCT GAG OCC ATG AAC ATC ATG CTC 2563 
Thr Anq He Glu Pro Anq Phe Ala Glu Ala Met Lvs He Met Val 
OCG CAC CTC ACC AAC OCC GAC TAC CAG OCC CTC OOC OOC TOC OCA 2608 
Pro Gin Leu Thr Asn Ala Glu Tvr Gin Ala Val Ala Cly Cvs Civ 
ATG ATC ATC TOO OCC CTC GAC AAC CAG CAC CTC CCT CAC OOC TAC 2653 
Met He He Ser Ala Val Olu Asn Gin clu Leu Arq Cln Glv Tvr 
OCC OCT CAC ATG CTC GAT GAC CTC COO CAC OCG CAC CTC GAG ATC 2698 
Ala Ala Cln Met leu Asp Glu Val Anq His Ala Gin Leu Glu Met 

ACO CTA OOC AAC TAC TAC OOC AAC CAC TOG TOC OAT CCC TCC OOC 2743 

Thr Leu Arq Asn Tvr Tyr Ala Lvs His Trp Cvs Asp Pro Ser Civ 

TTC GAC ATC OCT CAC GOC OOC CTC TAC CAG CAC COC OCC COO CTC 2768 

Phe Asp He Glv Cln Anq Gly Leu Tyr cln His Pro Ala Glv Leu 

CTO TOC ATC GOC CAC TTC CAC CAC TTC AAT ACT OCT CAC CCC CTT 2833 

Val Ser He Glv Clu Phe Gin His Phe Asn Thr Cly Asp Pro Leu 

CAC CTC ATC ATC CAT CTC AAC ATC GTG OCC CAG AOC OCC TTC ACC 2878 • | 
Asp val He He Asp Leu Asn He Val Ala Clu Thr Ala Phe Thr ' 
AAC ATC CTC CTG CTC OCC ACT OCA CAG CTC OCC GTC OCC AAC OOC 2923 
Asn He Leu Leu Val Ala Thr Pro Gin Val Ala Val Ala Asn Cly 
GAC AAC CCC ATG CCC ACC GTC TTC CTC TCC ATC CAC TCC GAC CAC 2968 
Asp Asn Ala Met Ala Ser Val Phe Leu Ser He Gin Ser Asp Clu 
OOC AOC CAC ATG OCC AAC GOO TAC GOC TCC CTC ATC CCC CTG CTC 3013 
Ala Arq His Met Ala Asn Gly Tvr Gly Ser Val Met Ala Leu Leu 
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TTC TTC TCC 00C CAC AGC TOG COC GAG TTC <M AGC CTC GTG GGC 4137 
Phe Phe Ser Gly Asp Thr Ser Arq Glu Phe On Thr Val Val Civ 
OCT GTC GAG TTT CTC ACO GGG GAC ATC GCC GOG CTC CGC CTC OGG 4182 
Cly val Clu Phe Leu Thr Ala Asp He Ala Arq Val Arq Leu Arq 
CTA GAG CCC GGC GAG GAG ATC OCC TTC ACC OOC OCT CAC TTC CTC 4227 
Leu Glu Pro Glv Clu Clu He Ala Phe Thr Ala Gly Cln Phe Val 
AAC CTC CAC GTG CCC OOC AGO OCT CTG CTC GOG AQC TTC TOG CTC 4272 
Asn Val Clu Val Pro Cly Thr Gly Leu leu Arq Thr Phe Ser Leu 
OCA AAC OCC CCT CAC GAC COC TCA CTG CTC GAG CTC ATC TOC AAC 4317 
Ala Asn Ala Pro Asp Asp Pro Ser Val Val Clu Leu He Cys Lvs 
CTC T*C CCC GAT GGC CTC TTC TCC COC TTC CTG AQC CAC GAG OCT 4362 
Leu Tyr Pro Asp Gly Leu Phe Ser Arq Phe Leu Arq Asp Glu Ala 
OCC COC GGC ACG CCG CTC COC GTG TTC GGG GOG TAT OCT CAG CTC 4407 
Ala Pro Gly Thr Pro Val Arq Val Phe Cly Pro Tyr Cly Gin Leu 

AAC ATC CGC TTG TCC GAC COC CCC ATC CTC ATC ATC GCC OCT GGC 4452 
Lvs He Arq Leu Ser ttis Arq Pro He Leu Met He Ala Gly Gly 
TCC OCT CTC GCC CCC CTG CTC TCC ATC CTG OCA GAC TTC GCC OCC 4497 
Ser Gly Leu Ala Pro Leu Leu Ser Met Leu Arq Asp Leu Ala Ala 
AAG AAC TGC GAC CGC OCC CTC TCC ATG TTC TTC GGC OCA CGC AGC 4542 
Lvs Lys Cvs Asp Arq Pro Val Ser Met Phe Phe Gly Ala Arq Ser 
CTC GAC GAC CTG TAC CTC ATC GAC GAG ATC OX GAG ATC GGC CAC 4557 
Val Asp Asp Leu Tvr Leu He Clu Glu lie Arq Glu lie dv Clu 
TCG CTA GCC GAT TTC GAG TTC ATC CCC CTG CTC TCC CAG TCC TCC 4632 
Ser Leu Ala Asp Phe Clu Phe lie Pro Val Leu Ser Clu Ser Ser 
OCA GGC CAC TCG CAC OOC GAC ACC GGC ATC CTC AQZ CAC GCC TTC 4677 
Pro Ala Asp Trp His Cly Clu Thr Gly Met Val Thr Asp Ala Leu 
CTG COC TGC CCC GCC GAA CTC GCC CAT GAC CTC TAC CTC TGC GGC 4722 
Leu Arq Trp Arq Ala Clu Leu Ala His Asp Val Tvr Leu Cys Cly 
OX CCA CCC ATG ATC GAC GQC OCT CTG CCG CTG CTC CTC GAG GGG 4767 
Pro Pro Pro Met He Asp Ala Ala Val Pro Leu Leu Val Glu Arq 
OOC CTC CGC CCA CGC AAC ATC TAC TAC GAC OCA TTC ACC CCA OCT 4812 
Cly Val Arq Pro Arq Asn He Tvr Tyr Asp Ala Phe Thr Pro Ala 
OCT CAC CTA CTC CTC CTC TCA TGC TGC ATA TCC GAT TGG GCC GCC 4857 
Ala Gin Val Val Val Val * 



OCT AGC GGC GGG CTT AGG GCA GGG TAA TCG OCC GGC ATA GAG OCA 4902 
OOC AOC ACA GAT CAT GOG CCT OCA AAG GGA AOC TTC GAC TCA CTT 4*47 
GAC AOC TTC GGC AAT GTG CTC TGC GAG CAC GAT AAC OCT CTG TTA 4992 
COG GTC AOC CTC AAT OOC AQC OCT GCC CTC AGC GCA ATC AAT TCA 5037 
<TT ATC GCT GAT CAA TTG COC CAA GCC TGG CTC T OC CTG COC AGC 5082 
CAA AOC CGA ATT CAT TCA ATC CTC ATC TCC OCT TOC OGG COG GAG 5127 

*TT TTG CAT CGG TTT TCA TCC GCC OGA OOC GGC GCA OOC GAT 5172 « 
OR CCA TCG COC CAT CAG COC GAA GCA ATC CGG CCT GGA TCA ACC 5217 
OCT CAT ACT COC OCT GAA COC CAT COC CTC OCC CAT CCT CAC CGC 5262 
GOG CGA ACC GAC ACT OOG TAA GCC GCT GAC OOC GGA ACA CGC CAT 5307 
OCA CTC OGG CTT OCT TOG GGA OCT CCT ACC OCT TOC ATC GGC TCC 5352 
CTT CTC GAG CCA ATA OCT CAC OCC GCA GGA CAT CCT ATA OCC ATT 5397 
CAG GTC GCT ACT TGA TCT TOC OOG TCT GCA TCT CTC ACC GGC CGG 5442 
ATC TOC OCT ACG AAC AAC ATC AGC AAG CCT GAC CTT CGC CGC ACA 5487 
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ACA T<X TGC 
TOC TOC CGC 
OOG CTA CAC 
GX ACA CTC 
OCT CM OCT 
CTT OCT CCA 
GOG CCT CTT 
CTA coc ore 
CTC AOC GAG 
OX CTC CTT 
AOC COC AAC 
OCC CAC OCT 
OOG TOC ACT 
OX TTC CCC 
OCC GOC CCC 



CCT CCC 
ACT TCC 
CTC OCC 
CTC OCC 
TOC OCT 
CCT OCT 
CCT OCC 
OCC CAC 
TOC OCC 
OCC CAC 
OCA ATT 
CTC TCT 
TOG TCC 
CTC ACC 
OCC CCC 



OCA COC CTC 
OOG GOC OCT 
OCT CTT CCT 
OCT CTT OCC 
OCT AOC ACA 
OCC GOT CAT 
OCC COC AAC 
AAA CTC CAC 
CAC TOC CAT 
OCC AOC AAC 
GAC OCT CAT 
OCT TAT CTC 
CTT TCA TCA 
OCC GOC CCC 
OK CAC CTC 



COC ACC CTC 
TOC ACA OCC 
CAC CTC OCA 
CAA CAT OCT 
ACC AAT OCC 
COC TGC OCT 
ATC CAC OCC 
CAC CCC OCC 
CTT OCC CAT 
TAT CTC OCT 
GOC CTT OCC 
TTC TCC ACC 
COC CCC AAC 
OCA CAC CCC 
CAC CAC CAC 



ATC TCC 
TTC COC 
CAT CAT 
GOV CCA 
CCA TCC 
TOC CTC 
CTC AGO 
AAC CTC 
GAC OCC 
OCA CAT 
GOC OCT 
GM CAC 
GOC CAA 
CCC CCC 
ATC CAC 



GOC AAC 553? 
CTC OCT 5577 
COC TCA 5622 
COG OCA 5G67 
CAA TCC 5712 
ACT AGO 5757 
ACT TGC 5802 
CTC COC 5847 
ATC GAC 5592 
CTA CCC 5937 
CTC CTC 5982 
OCT CTC 6027 
TAG CAC 6072 
COC CAC 6117 
COC CAT 6162 



CCC GOC OCC GCA OGC OCC GAC CGC CTG CCC CAT GOC CAT COC OCC 6207 
OXGTTCACC^CACGnC^CGGGCCCATCTCC^ 6252 
OCA TTC AAT AOC CAC GOC COC CAA TOC CTC CTT GAT CTC CTA CAC 6297 
CTC CAC ATC CAT CGC OCA CAC TCC TTC OCC OCC CAC CGC CCT OGC 6342 
CAT COC CTT GCA OCC TTG CCA CAC CAC CCA OCG ATC C 6379 



[Hffi<9B*&Kqij; 

[01] E, coTi (*JSgS) JJM109 (pflBB-1) ft (FERM 
BP-4250) CCS»3nXV£7"7A5 * $ - pDBBl 

r. 

[02] i^nMJ^QDxfi,^s (HfKAK 
WJfjS) Nocarxha coralline (^jUt 

^7 37'J-t) 6-276 ft (FERM BP- 5124; ATCC 313 

[0 3] Wx-arji^ coral 1 ma < s ft tlx ' <t T 3 v l ) * 



* -+ > B-276 ft (FERM BP- 5124 ; ATCC 31338)0CJ:£ 

[04 ] Nocartfia coral! ma ( s tJJlr * ? 
-1- > B-276 ft (FERM BP- 5124 ; ATCC 31338)tCJ:£ 

[05] Nocartfia coraMma ( st))lT <t T a ? 'J 
30 B-276 ft (FERM BP-5124 ; ATCC 31338)(CJ:& 



i] 




[02] 

Eff»ci of tmlttei TCE concentration 
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Effect or TCE co/ic»ntfa<ion on TCE cfc^redatfon rate of temperature on TCE-ctec«radarion 
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